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Aim: Persistent sepsis from an oesophageal perforation has a near 100% mortality. We describe our
experience with early oesophageal diversion and exclusion for patients in-extremis.
Methods: A retrospective review of oesophageal perforations was performed between 2000 and 2007.
There were ﬁve cases Boerhaaves and one case of iatrogenic perforation that required oesophageal
diversion and exclusion. 4 males, 2 females with a mean age of 67.6 (58–72) years.
Results: The primary procedure was performed within 24 h in four patients; the other two were after 3
and 10 days. The intensive care unit (ITU) stay was a median of 25 days. Mortality rate was 50%. Median
length of stay for the survivors was 60 days. Three patients underwent a successful colonic interposition
in our unit after 6 months.
Conclusion: Exclusion and diversion procedures are required in very rare circumstances. In conditions of
persistent leak and continuing sepsis or those patients not ﬁt to undergo a major procedure they could be
lifesaving if performed early. As it is a relatively easy and quick procedure it should be considered early as
a 2nd line management option.
 2009 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Complex oesophageal surgery performed in large volume units
is generally associated with decreased mortality and morbidity.1–4
Oesophageal perforations are better dealt within such units due to
the familiarity of the anatomy and wide operative experience.
Oesophageal diversion and exclusion has been described as a deﬁ-
nite way of managing continuing mediastinal sepsis from esopha-
geal leaks, especially in patients unﬁt for a thoracotomy. We
describe our experience and technique in a tertiary centre of early
oesophageal diversion and exclusion and subsequent management.2. Methods
All cases of oesophageal perforation managed in our unit
between2000and2007were retrospectively reviewed.A total of six
patientswere identiﬁedashavingundergoneoesophageal diversion
and exclusion: 5 patients required this operation after initial treat-
ment for spontaneousoesophageal perforation (a total of 21patientscript whilst RM conceived the
t intellectual content.
ciates Ltd. Published by Elsevier Ltwere treated in this time period); one further case of iatrogenic
oesophageal perforation also underwent exclusion during this time
period (unfortunately wewere unable to obtain the total number of
iatrogenic perforations treated in the same time period).
Data regarding demographics, time from symptom onset to
initial presentation to the specialist centre (days); initial manage-
ment, ITU stay, further management, total hospital stay, follow up
was collected onto a Microsoft Excel database for review.3. Technique
An end-cervical oesophagostomy performed through an oblique
incision in the left neck. The key points of the technique are as
follows; the incision is performed along the line of the anterior
border of the sternocleidomastoid muscle. The omohyoid muscle is
identiﬁed and divided. A Travers self-retainer (Surgical Tools, Inc.,
USA) aids in retraction. Sharp dissection of the loose areolar tissue
medial to the sternocleidomastoid leads to the internal jugular vein.
The incision is deepened staying medial to the carotid sheath. Both
the middle thyroid vein and inferior thyroid artery may need to be
ligated as necessary. At this point, the oesophagus can usually be
palpated (with nasogastric tube in situ) between the trachea ante-
riorly and the cervical vertebrae posteriorly. Careful circumferential
dissection using a Lahey forceps on the oesophageal wall preventsd. All rights reserved.
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the oesophagus. Maximum length of the oesophagus is utilized and
then transected; the remnant oesophagus is left in situ.
Following a midline laparotomy the oesophagogastric junction
is stapled using an endoGIA (Ethicon, Endo-Surgery, INC.) isolating
the oesophagus and a decompressing gastrostomy and feeding
jejunostomy is fashioned.
4. Results
Five patients were referred to our unit within 24 h of the event
and one after 2 days (Table 1).
There were 4 males and the mean age of the group was 66 years
(58–76). Four underwent their primary procedure within 24 h of
admission; two were after 3 and 10 days. An exclusion and diver-
sion was the primary procedure in two. Patient 5 initially under-
went a left thoracotomy with the intention of a T-tube placement
but the oesophagus had virtually disintegrated and there was gross
soiling so a decision was made to proceed with diversion and
exclusion. Patient 6 presented with bilateral pneumothorax in the
early hours of the morning following an attempted stent removal
for peptic stricture, by the time she was take to theatre she was in-
extremis and it was felt a diversion would be the most appropriate
procedure. The remaining four underwent exclusion a median of
39.5 (27–57) days from their index procedure. The reason for which
was persistent sepsis and the development of multiorgan failure.
The median ITU stay was 25 days (5–90). Mortality rate was 50%,
with amedian time for death of 68 (42–93) days. The cause of death
was multiorgan failure. Median hospital stay of the survivors was
60 days (32–120). They subsequently underwent a successful
subcutaneous colonic interposition after 6 months. This method of
reconstructionwas chosen to avoid the need of operating in a chest
cavity exposed to signiﬁcant sepsis.
5. Discussion
Spontaneous oesophageal perforation remains a life threatening
injury that, despite advances in surgical technique and critical care,
continues to carry a mortality of 20–75%.5–7 Following a perfora-
tion, as a result of negative intrathoracic pressure air, food and
ﬂuids are drawn into the mediastinum and pleural cavity leading to
a chemical pleuromediastinitis. This leads to bacterial mediastinitis,
septic shock and multiorgan failure if adequate drainage is not
performed.8 Left untreated, the condition has a mortality
approaching 100%.9
Early diagnosis and aggressive management, whether surgical
or non-operative, is essential in the management of esophageal
perforation.Table 1
Demographics and results.
No Age/Sex Diagnosis Time to referral Notes Initial
1 60/M Boerhaaves >24 h (2 days) Laparotomy for SBO.
Oesophageal
leak in ITU.
Stente
Transh
2 76/M Boerhaaves <24 h Vomiting post-laminectomy L. thor
3 58/M Boerhaaves <24 h Renal TP, MI,
immunosuppression
Transh
4 69/F Boerhaaves <24 h L. TAþ
5 71/M Boerhaaves <24 h L. thor
exclus
6 62/F Iatrogenic <24 h Benign oesophageal stricture,
perforation on, stent removed
Exclus
SBO – Small bowel obstruction, ITU – Intensive care unit, TA – thoracoabdominal.The mainstay of treatment is the prompt prevention of further
soilage, elimination of infection, debridement of devitalised tissue,
lavage and wide bore drainage of the infected pleura and medias-
tinum and optimizing nutrition.
Management of iatrogenic perforation can be non-operative so
long as the patient is stable and sepsis is controlled, with surgery
reserved for cases not responding to a conservative approach. The
mainstay of treatment for spontaneous perforation presenting
within 24 h is surgical.10 Many now advocate aggressive surgery
treatment for delayed presentations as well.5,11–14
Non-operative management consists of transfer to a high
dependency/intensive care, nil-orally and enteral nutrition. With
pleural contamination chest drainage is essential. This is com-
plemented by Intravenous anti-fungals, antibiotics and anti-secre-
tary agents. Initial surgical options for early presenters or
unsuccessful conservative management consists of primary repair/
T-tube insertion with chest washout and drainage, decompressive
gastrostomy and a feeding jejunostomy. In cases where primary
repair is not feasible some advocate oesophagectomy with imme-
diate or delayed reconstruction.15–17
Expandable stents have also been used as a mode of treatment
in both iatrogenic and spontaneous perforations with good results.
Seals rates of about 78–94% have been described.18,19
Oesophageal exclusion and diversion is the last resort in patients
where the ability to tolerate systemic sepsis is impaired due to the
initial injury or comorbidities or those ‘‘not ﬁt for a operation’’ at
initial presentation. It prevents ongoing leakage of salivary and
gastric secretions into the thoracic cavity. The role of controlling
oral secretions is critical, because undiverted oral secretions have
an extremely high concentration of mixed ﬂora.20
Diversion can be performed in a variety of ways. We perform an
end stoma but a loop or lateral oesophagostomy has also been
described. Advantages of a lateral oesophagostomy formation are in
the ease of reconstruction but as it is only a partial diversion,
ongoing mediastinal contamination may occur. Koniaris et al.
published their technique of a lateral oesophagostomywith ligation
of the distal oesophagus in 5 patients with no leak/stricture on
follow up. This decreases mediastinal contamination and makes
reconstruction relatively easy to perform.20 Complete oesophageal
diversion eliminates salivary contamination though reestablish-
ment of esophageal continuity is a technical challenge with possi-
bility of a late stricture or subsequent oesophageal leak.21 We
favour the end stoma formation and distal oesophageal stapling
because it eliminates salivary and gastric contamination completely
and in these extremely sick patients it is essential that any route of
contamination should be controlled along with drainage and
nutritional support if they are to survive. The high mortality in our
series is a reﬂection of the severity of the underlying condition.management Subsequent management
(Time from index)
Follow up
d – persistent leak
iatal drainage
Exclusion (57 days) Substernal colon at
6 months
acotomy, T-tube Exclusion (34 days) Died post-op day 72
iatal drainage Exclusion (45 days) Died post-op day 99
repair Exclusion (27 days) Subcut colon at 7 months
acotomyþ oesophageal
ion
Substernal colon at
6 months
ion Died post-op day 42
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unit using a substernal or subcutaneous colonic interposition.
6. Conclusion
Diversionprocedures are relatively easyandquick procedures and
amethod should be familiar to all oesophageal surgeons. They should
be performed early in patients with persistent sepsis despite initial
surgical management, stenting or as the initial step in-extremis unﬁt
for a thoracotomy. These cases should be managed in tertiary units,
which offer both the expertise and facilities for initial management
and subsequent reconstruction if required at a later date.We feel that
OG junction stapling is essential as it guarantees that there would be
no spillage of gastric contents into the chest cavity. This procedure is
used as a last resort and every effort should be made to prevent
continuing sepsis into chest. Once a laparotomy is performed for the
gastrostomy and jejunostomy it is relatively easy to staple the OG
junction and so there is very little added morbidity.
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